Factors affecting the detection and quantification of mitochondrial point heteroplasmy using Sanger sequencing and SNaPshot minisequencing.
Mitochondrial DNA analysis plays an important role in forensic science as well as in the diagnosis of mitochondrial diseases. The occurrence of two different nucleotides at the same sequence position can be caused either by heteroplasmy or by a mix of samples. The detection of superimposed positions in forensic samples and their quantification can provide additional information and might also be useful to identify a mixed sample. Therefore, the detection and visualization of heteroplasmy has to be robust and sensitive at the same time to allow for reliable interpretation of results and to avoid a loss of information. In this study, different factors influencing the analysis of mitochondrial heteroplasmy (DNA polymerases, PCR and sequencing primers, nucleotide incorporation, and sequence context) were examined. BigDye Sanger sequencing and the SNaPshot minisequencing were compared as to the accuracy of detection using artificially created mitochondrial DNA mixtures. Both sequencing strategies showed to be robust, and the parameters tested showed to have a variable impact on the display of nucleotide ratios. However, experiments revealed a high correlation between the expected and the measured nucleotide ratios in cell mixtures. Compared to the SNaPshot minisequencing, Sanger sequencing proved to be the more robust and reliable method for quantification of nucleotide ratios but showed a lower detection sensitivity of minor cytosine components.